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ABSTRACT 


This  thesis  appraises  the  casts  and  benefits  n  f  the 
Department  of  Defense  (DOD)  and  the  Department  of  the  Navy 
t DON )  Configuration  Management  (CM)  program  but  only  so  tar 
as  to  identity  the  present  costs  and  benefits  and  their 
relationship.  The  FA-18  program  is  utilized  as  the  research 
vehicle  and  is  examined  in  terms  of  configuration  management 
and  control  policies  and  procedures.  The  focus  is  on  post 
p r od uc t i o n - base  I  i ne  configuration  control.  An  overview  of 
critical  CM  issues  in  the  government/contractor  relationship 
is  presented  and  their  impact  on  the  FA-18  program  is 
analyzed.  It  was  determined  that  current  policies  and 
procedures  cannot  insure  control  of  the  product  baseline  in 
highly  sophisticated  and  broadly  integrated  weapon  systems. 
Responsibility  for  CM  is  too  fragmented  and  the  system  too 
cumbersome  to  allow  effective  ami  efficient  inloiniat  ion 
i  iou.  Iri  most  cases,  CM  inefficiencies  identified  in  the  FA 
1H  program  were  previously  addressed  by  program  management 
and  extraordinary  work  arounds  implemented  to  ensure  future 
I-  A  18  suppor  tab  i  I  i  t  y  .  Recommendations  f  o  i  improvement  >  i 
Corit  i  guration  Management  and  Control  for  future  programs 
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1.  1 NTRGDUCT I  ON 


A.  OVERVIEW 

The  purpose  of  this  thesis  is  to  appraise  the  costs  and 
tie  ne  t  its  ot  the  Department  of  Defense  <  DOD )  and  the  Depart¬ 
ment.  or  the  Navy  ("DON  )  Configuration  Management  <CM)  program 
bait  only  so  far  as  to  identify  the  present  costs  and  bene¬ 
fits  and  their  relationship.  CM  costs  occur  in  the  imple 
mentation  a  rid  application  of  policies,  procedures,  methods 
and  techniques  white  CM  benefits  are  traceable  in  how  the  CM 
policies  affect  overall  Integrated  Logistics  Support  (ILS) 
of  a  major  weapons  system.  The  FA- 18  Hornet  aircraft  program 
will  be  studied  and  utilized  as  an  example  of  the  costs  and 
benefits  associated  with  Configuration  Management  and  Cun 
f ml .  Primary  focus  tor  this  thesis  is  Configuration  Manage 
in  e  n  t  alter  Product  Baseline  has  been  established  and  the 
weapon  system  is  in  full  scale  production  and  deployed  hi 
*  fie  fleet.  This  chapter  will  provide  a  definition  or 
Configuration  Management  and  Configuration  Control  together 
with  a  brief  history  of  configuration  management,  a  state 
ment  of  the  research  problem,  a  statement  of  t  fie  research 
objective*  and  a  statement  of  the  research  methodology. 

B.  DEFINITION  OF  CONFIGURATION  MANAGEMENT  AND  CONTROL 

Configuration  Management  as  a  concept  or  technique  em 

bod l es  many  cr l t i ca I  and  essential  d i sc i p I i no s . 

i '  o  1 1 1  l  g  u  r  a  t  l  o  n  control,  identification  and  a  c:  <  o  u  n  t  i  i  m  i  .  ■  - 
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elements  crucial  to  1  fie  overall  objective  ot  iii„rci  ;  .  > 

advanced  technology  <  see  Figure  1).  Indeed,  »  hese  -  i  *•  merit'. 

are  Implicit  In  one  widely  u  s  e d  definition: 

Configuration  Management  is  the  discipline  of  ensuring 
that  equipment  or  hardware  meets  carefully  defined 
functional,  mechanical,  and  electrical  requirements  arid 
that  any  changes  in  these  requirements  are  rigidly 
control  led,  car  e*f  ully  identified,  and  accurately  recorded. 

( Ret ,  2  :  p .  313) 

Configuration  control  can  be  defined  as  that  function 

responsible  for  the  evaluation,  approval,  disapproval,  and 

imp.  I  e  mentation  ot  approved  changes  to  the  original 

Configuration  Item  (Cl).  It  also  refers  to  the  procedure  by 

which  changes  to  baseline  configured  items  are  proposed  and 

roimally  processed.  Additionally: 

Configuration  control  involves  the  systematic  evaluation, 
coordination,  and  approval  or  disapproval  of  proposed 
changes  t o  the  design  and  construction  ot  a  Cl  whose 
configuration  has  been  formally  approved  internally  by  (tie 
company  or  by  the  buyer,  or  both.  (Ref.  l:p.  7) 

Configuration  identification  is  the  process  of  identi¬ 
fying  specifications,  hardware,  and  data  available  at  'tie 
start  of  a  system  development.  It  is  also  the  term  used  in 
identity  the  currently  approved  or  conditionally  approved 
technical  documentation  tor  a  configuration  item.  More 
t  o  r  ma  •  l y »  it: 

.  raters  to  the  technical  documentation  that  iden'  i 
f  i e  s  and  describes  the  approved  product  configuration 
throughout  the  design,  development,  test,  and  production 
tasks.  It  also  applies  to  the  identification  ot  changes 
and  to  product  markings,  i R  e  t  .  1  : p .  7 ) 


Configuration 

management 


Cant lgurat ion  accounting  is 


cttrred  to  as 


t  he  r  >■  p>  >  I  t  i  r, 


and  docuaen t a  t i on  activities  involved  in  keeping  tret  .  .  i 

the  status  of  a  Cl  to  include  al  I  depar  tures  planned  or  made 

l  roi  the  configuration  at  all  times  throughout  t  fie  entire 

lifetime  of  the  system.  A  more  accurate  definition  is: 

•  .  .  the  systematic  recording  and  reporting  ot  informs 

t ion  vital  to  1 1 1  e  total  configuration  management  task,  a 
listing  or  the  approved  configuration  items,  and  the 
listing  of  configuration  identification  approved  tor 
technical  documentation  ot  all  configuration  items.  (Ret. 
J  :  p .  2b) 

Inherent.  t.  o  t  fie  s  e  formal  ami  informal  definitions  are 
words  like  discipline,  systematic,  precision  and  organiza¬ 
tion  which  imply  a  formal,  structured,  and  responsive 
program  dedicated  to  the  configuration  management  objective. 

f  fi e  overall  u b  1  e c  t.  1  v e  o  t  configuration  management  can  be 
s  t  a  ted  as: 


to  giiarant.ee  the  buyer  that  a  given  product  is  what 
if  was  intended  to  be  -  functionally  and  physically,  as 
defined  by  contractual  drawings  and  specifications  and 

to  identify  the  configuration  to  the  lowest  level  of 
assembly  required  to  assure  repeatable  performance, 
jua  I  1  tv,  and  reliability  in  future  products  ot  t  fie  -  m  e 
t.  y  p  e  .  (  R  e  r  .  1  :  p  .  7  ) 

live  major  goals  are  commonly  an  integral  p  a i  t  1 1  i  the 
configuration  ma  na  gement  effort.  They  are: 

1 .  Def i n i t  ion  at  all  documentation  required  for  pr  .die  ' 
design,  fabrication,  and  test.. 

2 .  Correct  and  complete  descriptions  u  I  the  a  f  f  i  >  .  •  i 

configuration.  (Including  drawings,  parts  lists, 

specifications,  test  procedures,  and  opoiat  in,’ 
ma nua  Is.) 


.  ‘  i  i  ,  n  t.  e  d  (or  in  ((it-  in.t  i.i  ((eirirtn  t  v  ■ ,  ?  tin,  t  t . .  •  y  t  ■ r 

'ni  t  i  can  t  1  v  enhami-  *  he  '  1 1  1  I  i  »  y  <  j  t  !  It--  w-ir.m  ,  ,  ,  t  .  -  m  . 
?  (  .  4  :  p.  4  -  8ti  ) 

H  A  i K  i  J  R 1 1 1  t  r  j !  i 

L:  1 1  r  i  n  g  Wo  r  I  1  %Wa  r  11  a  l  r  < -  r  .1 1  t  r  <  *  1  I  i  ng  u  1  t  ft,.-  p  i  ti  j  i  j .  ■  t  j  ,  r i 
it-  Wt*i  o  inconsistent..  T  (ia  t.  is  to  say  t  fia  t  win  I  e  an 
'•(.il  t  *  y  pf'  was  mostly  hand  made  with  some  ant  n.n<>  t  -  d 
uirjftur ing,  each  aircraft  had  subtle  differences  as  a 
suit  ot  t  he  labor  intensive  manufacturing  processes. 

>  t  •  ■  in  s  were  basic,  sophistication  was  relatively  low  and 

ii'i-  m  a  .  ri  t  a  n  a  n  c  e  o  1  electronics  and  avionics  Systran  was 
i  i  ;n  i  i  .  As  sophistication  expanded  during  the  p«.  ;  t  war 
id.  aii  bases  a  nd  i  i  riri'ii  t  carriers  devoted  rm  i  e  3  {.ace 

i  time  to  t  he  support  o  t  airborne  electronics,  avionics, 

cm  plant  j  and  structural  sub  •  ays  lews  .  Mult  1  ;  i  .  ■ 

1  l  1  dural  ions  of  coin  p>..  re  n  t  s  often  wen  t  u  n  d  1  s  o  o  v  »•  1  e  !  ut  ‘  .! 

n*  — 'nance,  t.  roub  I  e  shoot.  1  ng  ,  spares  1  id  er  chanpoLi  '  1  1  .  1  ■ .  d 

1  :  t  1  "  g  documentation  presented  compatibility  p  r  b  .  .  mu  • ;  . 

■  1  1  r  r.  t  t  o  r  ina  I  1  it  e  d  program  t.  o  el  t  ecf  1  vij  I  y  d  e  ,  1  w  1  ‘  h 

'■ntrol  led  changes  was  ANA  Bulletin  (Army,  N  a  v  v  and  Air 
■ee)  No .  390  issued  by  *  h"  Dt  t  ice  o  t  the  r  *  * «  »  ■  t 

*nse  (OSD).  This  duciraen  t  introduced  t  he  B.  n  g  :',••••  r  1 

•  ege  Proposal  1  ECP  )  which  formalized  imlust  r  ,■  g  u  i  • 

l  r  ■  .  1  ■  s  .  n  g  a  1  r  .0.  r  a  I  t  1  -  f.a  tig  t  ■  r,  .  ANA  Bulletin  No  .  <  M  A  ‘  .  1 

‘  .1  lien  further  by  •  ■  s  t  a  b  I  1  o  h  1  ,1  g  a  .-l.rui  I  1  1  '  , 

a  ml  t  o  1  . .  [  1 1  g  t  h .  ■  ;  mil  cineri  t  on  t  (>  e  ■  ■  !  e  <  '  r  •  n  o  I 


g  t  •  it  jii<!  support  >  ■•  > pj  :  pint1  n  t  iii'Jus!  r  if-;.  !  n  *  <*.•  •. .  ANA  ;  o 

44'.  was  issued  a  s  a  r  e  t  i  m-inen  ».  I;v  •  u  1 1  » i  i  t  .1  it  in-’  '  h.-  n  '  ■  •  v  i  ■  . ,  . 

b i.j  !  iet  i  ns  into  .me  do. :mnen  *  and  fur*  fie  r  spec  s  t  i  <•.!  (•'•••  edui  s 
t  .->  i  t  he  submission  .  >  t  hi ' P ’  s  t  >  r  ■  i  v  •  •  1  run . - ; .  <  «rpr  u  v  «  i  . 

A  1  J  !  I  I  ■-  ■■  i  .1  :  ;  -  .  it  l  ih:  !  Uijyil  reliability  .Hid  m,i  l  id  i  i  i,.iti  :  i  ;  '  <  a*. 

% 

...  !  .  ii  a  u  i  s  j  ■.•‘.pi  i  ;  i  ii»*  uuns  i.ierat.  iun  is  i!,n;  ,  1  ■  '  <  n  .J  ■  •  •  .  !'  t.<  • 

:  :  •  •  i  >  t  t.indard  wh  i  oh  superseded  ANA  bu  1  letin  441..  i  ;  M  !  i. 

. i '  L-  'jMt.iA  .  Lnt  i  l.  1  id  "Cun  t  igur.lt  ion  Lunti  >;l  :■  n  .;  i  n<  ••  ■  :  l  :  i  i’ 

r:  u  r.  i’  e  s  ,  De  v  i  a  i.  i  .in  s  and  Waivers",  it  repiesents  ’tie  must 


..iii'.-':.-  irSi.T  i  p  t  i  on  'll  change  cunt  rol  .  (Ret.  1  :  p .  1  t*  )  All 
1  >  i  •  1 1  ...  :  t  i  v  i  •  i  e5  involved  in  trie  procurement  business 

I.;:  n  ;  :  i  i  r  ••  !'•■■■  1  tor  ton  r  i  gurat  i  on  Mana  gemen  t  and  .» 


:  .  ;  ;  •  •  ■  r  a  i  .  • . : ;  ,  t  i  ,nd  :  v  i  il'ic  I  i.mrl  instructions  ensued.  in  l'.'bi.: 
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PROBLEM  11 T  ATEMENT 

I'he  F/A  18  Muiia.t  n  i  n  *  ,  a  j 

turn  logical  r  e  t  i  nemeipt  ind  ;vc  .un-. 


research  reports.  Historical  and  current  pi.b  !  1  .  at  i.^ns  and 
literature  on  relevant  sub  ieot-i  have  been  u  t  i  1  i  e  d  .  A  !  ! 
applicable  Department  , 1 1  Defense  (DUD;  and  Department  of  t.  h e 
NdW  (  DON  )  instruct  urns,  directives  and  regulations  have 

been  reviewed.  I’Vi  ‘,.inj  I  interviews  were  conducted  at  N  A  V  A  I  R 

* 

S  f  SCUM  in  the  h  A  Id  P  i  o  g  t  <  m  Management  IJ  l  t  l  o  e  (  P  M  A  I'.hS  )  with 
t  he  Coni  i  cm  dt  ion  Manager,  t  f,e  Assistant  Program  Manager  tor 
Logistics  v  APMI.  )  i  nd  w  1  t  h  personnel  of  Information  S  pe  c  t.  r  um 
Inc.,  under  contract  to  the  P  M A  for  logistics  matters. 

Personal  inteivirw.,  with  other  key  personnel  in  t  fie  FA  -IB 
oj  p  po  r  t  5  t  r  >.i, :  t  u  r  e  include  t  tie  N  A  V  PRO  at  McDonnell  Aircraft 
’  c  r  i 1  o  r  a  t  i  o  n  (Mi’AIH)  in  St  .  Louis,  MIJ ,  the  stall  of 
■nma  rule  r  ,  Naval  Air  forces.  Pacific  Fleet.  ( CUMNAV A  I RPAC ) 
.'■in  It  lego,  LA,  the  Nava!  Engineering  Services  Office  (  Nil  SO  : 
it  t  fie  Nava!  Aviation  Depot.  North  Island,  CA.  In  addition, 
phone  conversations  with  t.  fi e  Aviation  Support.  Office  <  A  U  J  > 

;  n  P  f  i  i  I  a  d  e  I  p  f  i  l  a  ,  F'A  and  with  t  he  D  0  D  Configuration  Manager 

in  WdJtu  'igton  D.C.  are  otfier  information  sources. 


A.  OVERVIEW 

T  h  i  s  c  h  a  p  t.  e  r  will  describe  configuration  m  a  ri  a  g  e  m  e  n  t  ,inJ 
-lint  i  ol  as  required  within  DUD  and  as  applied  to  private 
industry.  A  great  deal  ol  research  has  been  dune  and  much 
ties  tieen  written  about  configuration  management.  Many 
directives,  instructions  and  regulations  govern  DUD 
configuration  management.  It  is  not  the  purpose  of  this 
thesis  to  recapitulate  the  entire  body  of  information 
available  u  n  configuration  ma  ria  g  erne  n  t .  Inefficiencies  t  ha  t 
ait-  observable  in  most  weapon  system  procurements  will  be 
addressed,  part  iculdf  Iv  if  they  are  visible  in  t  h  e  K A  -  1 8 
pi  o  g  r  a  m  . 

A  I  I  control  ling  documents  center  around  MIL  STD  a  8  0  A . 
W  h  i  I  e  trie  central  focus  is  t  1 1  e  configuration  disciplines  of 
control,  identification  and  accounting,  the  most  d  i  s  t  l  n 
guishing  feature  is  the  separation  of  Class  I  and  Class  II 
changes.  Conversations  with  logisticians  and  configuration 
managers  indicate  that  the  dpt inition  of  a  change  and  a 
determi  nation  as  to  which  category  it  falls  into  is  o  I  t.  e  n 
vague  and  ambiguous  and  rm  Sect  to  time,  fiscal,  and 


political  pressures. 


u . 


L)l)D /DON  CONFIGURATION  MANAGEMENT  AND  CONTROL  STRUCTURE 


All  DOD  components,  including  the  Office  uf  the 
Secretary  of  Defense,  Mi  I  itary  Departments  and  Defense 
Agencies,  are  governed  by  DOD  Directive  5010. 19  dated  01  May 
'  ' )  .'9 ,  entitled  "Configuration  Management".  This  directive 
states  general  poticy  tor  the  heads  of  all  DOD  components  in 
the  application  of  configuration  management  practices.  In 
addition,  it  directs  the  Secretary  ot  the  Navy  to  maintain 
the  Joint  DUD  Se  r  v  l  ces  /  A  g  enc  i  e  s  Regulation,  the  purpose  of 
which  is  to: 

.prescribe  uniform  policies  and  guidance  for  the 
Mi  I  itary  Se r  v i ces  and  De  tense  A  ge  nc  i  e  s  ( he  r  ea  f  ter  refer  red 
to  as  DUD  components)  responsible  for  implementation  of 
0 o n f i g u r a t i on  Management  within  the  Department  of  Defense. 
(Ref.  b:p.  1-1) 

The  applicability  (if  this  instruction  is  extremely  broad  in 
an  attempt  to  capture  al  I  possible  DiJD  demands.  At  the  same 
t.  me,  it  recognizes  that  no  single  common  set  of  c  nfigu  ra¬ 
ti, in  management  procedures  will  meet  every  DOD  need.  It 
I  urUier  states: 

Due  to  variations  in  requirements,  organizations, 
industrial  commodity  areas,  and  working  relationships,  the 
military  specifications  (MIL-SPECs)  and  standards  (MIL 
STDs )  (prescribed  herein)  will  be  tailored  to  recognize 
peculiar  program  requirements.  However,  optimum  uniformity 
throughout  DOD  and  between  DOD  and  Industry  components  can 
be  achieved  by  Ser v i ce/ A gency  adherence  to  the  po I  icies 
outlined  herein  coupled  with  reasonable  contractual 
a  p  p  1  1  ca  t  i  O  n  of  the  prescr  ibeii  M  I  L  -  S  P  E  C  s  /  S  T  D  s  and 

applicable  Data  Requirement  Descriptions  ( DD  Forms  1664) 
for  citation  in  the  DD  140.3  Contract  Data  Requirements 
List..  <  R  e  f  .  5  :  p  .  1  -  1  ) 


The  concept  or  standards  ind  spe-  i  t  1  oa  t  i  ons  as  '  >>  *  ».e- t  i 

app  I  i  cat  ion  and  enfori:eabt  I  it.y  is  < ,  t  '  e  n  misconst  rijnii.  As 
utilized  above,  the  DOD  perspective  of  a  standard  to 
describe  products  or  services  generally  tails  into  three 
categories.  A  standard  can  be  written  as  a  set  of  technical, 
dimensional,  or  ‘performance  requirements.  It  can  be  an 


accepted 

process 

or  procedure. 

1  t 

ca  n 

also 

be  a 

common 

product  identified 

as  a  preferred 

item 

i  n 

a  sit 

aa  t  i  o  n  . 

These 

s  tandards 

s  hou 1 d 

not  be  confused 

W  1 

t  h 

t  fiose 

"standards" 

ma  nda  ted 

by  1  aw  o  r 

regulation  at 

the 

federal  , 

state 

,  a  nd 

local  levels  which  are  used  to  establish  requirements  tor 
meeting  salety,  environmental  protection,  welfare  and  other 
national  objectives.  (Ref  6)  A  representative  sample  of 
standards  which  should  be  contractually  specified  is 
provided  in  Appendix  A. 

Since  a  standard  or  specification  as  defined  above  does 
not.  carry  the  weight  of  the  law  except  as  enforced  through  a 
contractual  vehicle,  and  in  view  of  the  flexibility  provided 
by  the  Joint  DOD  Services/Agencies  Regulation,  the  various 
Systems  Commands  within  the  Navy  have  been  delegated  the 
responsibility  of  generating  more  specific  guidance  for  the 
a  pp  1  i  cation  of  standards  and  specifications  to  cant  igur.it  ion 
:na  na  gemeflt .  Of  particular  interest  to  this  study  is  NAVAIR 
Instruction  4130.  1  A  ,  the  Configuration  Management  Manual  . 
The  foundation  for  this  instruction,  which  provides  specific 


,»u  i  'lance  t  o  all  program!;  uniler  NAVA  I  NSYSCtJM  co  g  n  1  .•  a  n<  ,■ , 
M1LSTD-480A  wh  ich  supplies  . :harige  control  guidance  to  but  N 
!-'U [>  and  private  contractors.  structural  Iy,  both  document.’; 
.ire  broken  down  into  ttie  major  disciplines  outlined  in 
'..ipt.i’f  one  ot  this  study.  However,  a  recurring  theme,  one 
ut  significant  consequence  in  the  FA-18  acquisition,  is  the 
lequirement  within  all  aspects  of  configuration  management, 
to  categorise  changes  into  two  classes.  Class  I  changes  are 
the  most  consequential  in  terms  of  costs  and  are  called 
Fngineering  Change  Proposals  or  ECP’s.  Class  II  changes  are 
simply  all  other  changes  that  do  not  qua lify  as  Class  I’s. 
It  will  be  shown  that  t.  h  e  s  e  two  clashes  are  extremes  in  the 
world  ut  change  and  the  criteria  tor  their  respective 
>‘l ini t ions  is  often  more  ambiguous  than  precise.  In  order 
to  understand  the  full  significance  ot  this  division,  a 
t>i  let  overview  of  both  categories  is  necessary. 

C.  CLASS  I  FCP'S 

Class  I  FXP's  are  those  changes  which  are  necessary,  ot 
which  offer  significant  benefit  to  the  government.  iHet. 
''rp.  IV  8)  Such  changes  are  those  required  to: 

1.  correct  deficiencies, 

C .  am  Ire  a  significant  ettectiveness  change  in  operational 
or  logistics  support  requirements, 

3.  effect  substantial  lite  cycle  cost  savings,  nr 

4.  prevent  slippage  in  <in  approved  production  schedule. 


U  t 1  i  1  e  these  criteria  appear  rattier  s  1 1  b  )  e  < _;  t  i  v  e  . 


MIL.  STD  'iHUA 


presents  a  more  objective  check  list  i»r  t  tie  classification 
at  engineering  changes  (see  Appendix  B:  Check  List  tor 

Classifying  ECP’s).  More  precisely,  an  engineering  change  is 
lass  i  i  led  Class  I  when  one  or  more  o  t  the  factors  listed 
are  at  tec  ted.  Once*  it  has  been  determined  that  a  change  is  a 
Class  I  ECP ,  it  must  be  fully  tustitied  and  documented  by 
the  manufacturer  to  the  NAVA  I RS Y5C0M  Change  Control  Hoard 
Secretariat,  Code  A  1  R  -  0  1  D  4  .  MIL-STD  4  8 0  A  provides  a  series 
or  applicable  justification  codes.  After  justification  and 
preparation  in  the  format  specified  by  NAVA1R  Instruction, 
it  is  processed  through  the  NAVA  I R  chain  of  command  as 
illustrated  in  Figure  J.  Class  !  changes  have  priority 
assignments  w l  t  h  specified  time  a  I  I o w  a  n  c  e  s  for  the 
processing  ot  more  critical  changes.  An  Emergency  ECP  time 

allowance  is  2  4  hours;  an  Urgent  is  15  calender  days;  a 

Routine  is  45  calendar  days.  from  the  processing  diagram  it 
can  be  seen  that  many  potential  bottlenecks  can  exist  due  to 
time,  fiscal  and  political  constraints.  The  most  notable  of 
which  was  the  decision  by  Navy  Secretary  Jo  tin  Lehman  to 
personally  approve  all  EC P’s  tor  major  weapon  systems. 
Though  this  is  undoubtedly  an  extreme,  and  wi  I  I  not  cent  i nue 

r 

in  the  future,  many  other  lac  tors  are  at  work  preventing 

timely  processing  of  Class  I  EC  P  ’  s  .  the  average  p  i  o  c  s  s  l  r  i  g 

time  is  currently  running  approximately  24  months  tor  a 


.-  .•  r ,  •'  .• 


!i  = 

|w  in  u 

>rz^ 
w  o  x 
;r  ~ 

|W  w  w 


in  a:  in 

DK  JO 

W  w  3  «. 

W  \  T 

io  u  ifl  o 

SCO  J 

w  a  x  a 

UwCLk. 

>-  r  x 
woe 
w  u  z 


S  2 

'  o 

a  m  in 

5  Se. 

in  t 

in  —  o 

<  3  i 

a.  a  x 


'X  U  3  wl 
/©  —  ®  Wl 
|WO-t| 

O  QC  % 

|ffi  X  -  CD 

aa-lOU 

U  W  J 

x  a 


I  W  m 

C  k-  3 

X  u  *  w 

I  _j  WWW  CL 

"liu  O  Q.  w  w 

.  o  p  CK  D  uio  CD  D 

i  |Z  w  X  C  X  k_ 

oc  c  z  c  3  u  m 

—  X  OOUIJOt 

x  u  u  x  in  w  x  o 
-  1  X  X  X  u 


in  sj  _  * 

CCDXnmIS 
S  o  W  U  3  z  t 
rrunt-Hk 
P  i  )t»Ql 
%  W  W  **  D  Z 
£  CL  QL  u.  W  3 

tea.  w  w 
X  O  W 


,x  m  x 

U  ffl  ^ 

I  U  0- 

Iffl  U  X 
T.  u  a 
aiw  o  ~ 

—  QC 

cio  w 

M  W  Q 

x.  w  w  r 

S^0 

,  x  ►*  in 
cj  r  z  x 
-OC D  x 
J  U  3  3 
i/i  in  x 


in  w  oc 
ucx 
w  Z  X 
w  M  u 

in  a  r 
M  cc  o 
a  o  u 
o  o 
u  u  • 
in 

T  «Z 

o  z  o 

I  O  M 

fiCNU 

—I  W  X 
X  X  u 

«  JL 
X  w 
-J  3  w 
X  W  QC 

U  Wl 

W  u 

Z  CL 

2  0  0  • 
UQ.ZO 
UilMZ 
W  O  O  M 

in  z  in 
in  3  in 

O  W  W  W 

I  w  u 
KliJQO 
w  w  x  x 
x  w  x  a. 


UJ 

^  «  w 

o  n  z  m  x 
o  w  o  uj  in 

OC  Z  w  m  10 
CL  w  W  W  w  X 

^  z  u  m  a  z 
a  x  o  w  x  nh  i 
HUJOZO.Q 
w  o  X  Wl  Z  : 
X  W  OfO  QC  3 
/iQiaiu 


in  in 

■  w  in 

rs  x  w  w  in 

o  u  x  u  o 

z  w  Z  W  o  I 

UJIOUnOKK 
^  W  X  Z  X  w 

in  u  u  w  x  x 
o  x  w  X  X  w  « 

»  o  x  o  u  in  o 

CL  X  w  ui  X 

-OUJfiOI 

x  u  o  x  u  a  w 

3  U  UJ 

UJ  QC 


u 

V 

u 

2 

X  ^ 

W 

u  X 

X 

iu  r 

UJ 

x  in  uj 

w 

W  UJ  w 

z 

—  »  3  X 

w 

uj  in  o 

wi  u  in 

z  cd  h  a 

>—  X  u 
Z  w  »u 
X  X  o 

uj  uj  x  in 

w  u  UJ 

o  O  •  U 
w  z  o  m 
_  X  x  X 
3  w 
uj  a  ©  in 
h  UJ  Z  UJ 
30CS 
UJ  h  Q  • 

X  3  X  O 

Ql  C 

>  uj  in  wi 

X  X  UJ  E 

^2r 
«  -J  u  o 

C  M  UJ  w 

*-  w  q  n 

JIO  -4 

w  r  u 
oc  in  n  w 
X  »-«  S  O 


i _ 


m  m  in  w 

M  Wl  W  O  Q 

©  X  0-  _  X  X 

w  =  w  ^ 

i  z  »*  w  in 
x  x  W  Q  UJ 

—  W  Z  O  X  3 

x  w  x  z  -*  in 

wi  3  in  in 
O  O  W  Q  w 
I  ,  o 


F  m  z 

P  w  X 

t  c  z  Q 

TO  3  w  Z 

•  ork  Jinos 
i  Kn  wi  x  in  z  u. 

x  w  UJ  3  UJ  m 

-  J  -J  W  U  Q  T 
X  3  W  0  3  0 
Jg  \  •  X  u  l 
Z  X  X  X  O  X 
0  3  3  Zh 
_Ju  JUltfN  X 


UJ  r 

__  in  a  _ _ 

z  U J  M 

n  z  u  in 

z  •  — i  uj  o  uj  z 

\ninz  a  z  3  5  • 

^ 5 fc £  nwo— _ 

jxpowio  »  x  in  m  z 
x-»xwz-jo*n,»-uj 

XWZUJ3-H  (JE 

rzwowxoow 
rp _  3xxa  * 


X  W  2 

2  X  UJ  O 

uj  x  -4  in  x 

V  Z>  Q 
m  in  uj  z  o 
o  W  oc  W  z 

X  i  •  z  X 
-*0200 
X  z  u  u 
O  Wl  w  o 
luwSis 


*  ■*  *->*  f-n  "-o 


Fijuro  3.  Engineer ing  change  Proposal  Flow  process] 
Within  NAVAIR 
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Figure  5.  MCA I R  Class  II  Change  Activity 
(Ref.  8) 
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III.  CONTRACTOR  CONFIGURATION  MANAGEMENT  INTERFACE 


A.  OVERVIEW 

The  purpose  of  this  chapter  is  to  develop  an 

% 

understanding  of  how  private  industry  views  Configuration 
Management.,  how  they  interface  with  Government  policies  and 
directives,  and  to  take  a  brief  look  at  methods  utilized  by 
contractors  to  achieve  configuration  control  objectives. 

The  myriad  of  controlling  documents  required  by  DOD 
pulley  create  a  substantial  burden  on  the  corporate  Con¬ 
figuration  Management  support  system.  Because  configuration 
management  is  linked  with  company-wide  activities  (engineer¬ 
ing,  production,  product  support,  etc.),  an  increased  aware¬ 
ness  of  fundamental  configuration  management  control  systems 
will  serve  to  enhance  communications  between  configuration 
management  and  interfacing  departments. 

The  present  environment  for  technology  development  is 
fast  paced  and  highly  iterative  in  that  changes  and  new 
developments  appear  with  unprecedented  frequency.  An  effec¬ 
tive,  efficient  and  accessible  management  information  system 
is  f  unduental  to  the  "management"  of  complex  systems. 

The  contract,  which  is  the  primary  controlling  vehicle 
for  configuration  management,  can  have  a  significant  impact 
ori  the  entire  acquisition  program.  In  the  government/ 
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contractor  interface  activity,  the  accepted  technical  data 
baseline  is  identified,  maintained,  and  controlled  via  the 
contract,  which  essentially  covers  the  delivery  of  hardware 
land  software);  the  content  and  delivery  of  data;  and/or  the 

accompl ishment  of  certain  services.  The  principal  contract 

% 

elements,  the  Statement  of  Work  (SOW),  the  Contract  Data 
Requirements  List  (CDRL),  the  systems  specifications,  the 
general  provisions,  the  identification  of  applicable  docu¬ 
ments  and  the  application  of  the  Federal  Acquisition  Regula¬ 
tions  (FAR’s  -  formerly  the  Defense  Acquisition  Regulations, 
and  before  that,  the  armed  Services  Procurement  Regulations 
or  ASPR)  clauses  all  may  invoke  requirements  affecting  the 
technical  data  baseline  through  acquisition  management  sys¬ 
tems  (both  the  hardware  and  the  non-hardware  types),  data 
item  descriptions  (DID’s)  or  other  government  generated 
constraints.  (Ref.  14:p.  38) 

B.  RESPONSIBILITIES 

It  should  be  pointed  out  that  while  MIL-STD-480A 
addresses  the  task  elements  of  configuration  management 
(identification,  control,  status  accounting  and  auditing), 
little  emphasis  is  placed  on  management.  In  the  eyes  of 
many,  and  too  often  in  practice,  configuration  "management” 
equates  to  merely  performing  the  task  elements.  To  put  it 
another  way,  configuration  managers  are  often  nothing  more 


than  "configuration  recorders"-  required  merely  to  track  and 
record  the  accompl ishment  of  various  program  activities 
without  participating  in  the  initial  decisions  about  the 
task.  It  may  be  prudent  to  look  at  Configuration  Management. 

from  another  point  of  view;  as  involving  three  elements: 

% 

administrative,  clerical,  and  technical  management,  with  an 
emphasis  on  technical  management.  (Ref.  I5:p.  55) 

Configuration  management  grew  from  and  is  still 
essentially  a  sub-discipl ine  of  engineering.  It  is  generally 
accepted  that  configuration  managers  who  are  engineers  tend 
to  do  the  best  job.  This  attitude  stems  from  the  interface 
required  between  the  configuration  manager  and  engineering 
throughout  the  development  of  the  program.  There  seems  to  be 
less  of  a  credibility  gap  when  dealing  engineer  to  engineer, 
and  the  depth  of  understanding  of  technical  problems  tends 
to  be  greater.  (Ref.  15:p.  55)  There  is  a  tendency  in  many 
cases  for  the  program  manager  to  turn  to  engineering  tor  al  1 
things  technical,  including  technical  management.  The  result 
in  many  cases  is  that  engineering  is  expected  to  provide 
configuration  (technical)  management  as  well  as  the  primary 
f  unc  t i on  of  ensuring  item  performance.  This  dilution  does 
not  benefit  either  discipline.  (Ref.  15:p.  56)  Nevertheless, 

the  engineer  or  engineering  team  having  engineering 
cognizance  over  the  functional  and  physical  characteristics 
or  the  end  item  or  Cl.  remains  the  most  accurate  and 


in  table  source  of  informal.  i  u  n  relevant,  to  the  applicability 
of  data,  drawings  or  performance  specifications  of  an  item. 

Within  MCA  I R ,  1  tie  Cun  t  1  gu  r  a  t  1  on  Manager  is  a  Subsystem 

Manager.  As  such  fie  acts  as  a  deputy  program  manager  in 
m.it  tei  s  relating  to  CM  and  is  responsible  to  make  known  any 
problems  wnich  Require  program  management  decisions  to 
if  pi  opr  late  higher  levels  of  Mi 'Aik  KA  18  Program  Management, 
-i  in  liar  to  other  subsystem  Managers,  the  Configuration 
Manager  remains  functionally  in  the  Engineering  Department, 
i  K  e  I  .  1 1> :  p .  b  )  The  authority,  prestige  or  influence  of  this 

manager,  based  an  his  positional  relationships,  could  be 
■  •u  liter  productive  to  the  fundamental  configuration  objec- 
t  ives.  lie  is  expected  to  ’’function"  within  engineering  while 
maintaining  loyalties  to  program  management..  This  instilled 
'.  nil  1  ict  could,  in  essence,  render  the  Configuration  Manager 
i  1 1  e  t  led  ive. 

Managing  the  copious  amounts  of  data  generated  1  rum  t.  tie 
e  ri  t’  i  nee  r  i  n  g  function  is  a  no  t  fie  r  matter.  A  configuration 
definition  is  usually  expressed  by  a  set  of  operational 

drawings  and  specifications.  These  drawings  and  specifica¬ 
tions  define  an  operational  i leu  or  system  and  are  termed 

the  technical  data  base  I  me  t  i  that  item  or  system.  I  dent,  l 

I  i  '.a  t  loti  and  verification  •  i ;  *  tie  data,  documents,  drawings 

i  r-d  specif  iedtions  t  ha  t  ilia  ►.  e  up  »  fie  technical  da  t  a  baseline 
i  ..  assent  id  |  to  base  (  1 1  *  .■  g  i  i  t  y  .  '  n  the  government' 


cunt  uctor  interlace  jctivi'y,  the  .ic.-ef.t.eii  i.i;c!i,i  ;  ■  >  !  !.<  •  i 

Dasel  me  is  identified,  in  a  1  n  t  a  i  ned  ,  arid  <  -o  ri  f  r  u  I  1  e*  I  via  !  h  e 

'amt  ract.  As  stated  in  section  A  of  this  chapter,  the 
principal  contract  elements  may  invoke  requirements  w  h 1 c  h 

could  a  r  i  eel  t.  he  tecfmical  data  baseline.  Coni  i  dence  in  the 

% 

integrity  of  a  technical  data  baseline  is  a  crucial 

i  nil  r  eu  lent  to  credible  Integrated  Logistic  Support  <  IL.-li  nt 

the  weapon  system.  Confidence  in  the  technical  data  baseline 

can  only  be  as  strong  as  the  confidence  in  the  met.  finds  and 

procedures  used  to  generate  the  information  by  which  the 

base!  ine  was  establ  ished.  Consequently,  contract  makeup  can 

have  a  significant  1 mpae  t  on  the  baseline.  In  today’s 

technical  environment,  verification  of  the  base  I  i  ne  :a  n  be 

urnpl  tea  ted  by  the  f  o  I  lowing  factors: 

l.  Large  volume  of  tasking  documents  that  impact  t  <  .  ■  • 

I  tries; 

.:.  Large  volume  of  data  generating  i  nstruct  ions,  man/  it 

which  are  duplicative  or  inconsistent  with  each  o :  b  w i 
and  hence  contusing  to  a  contractor  dealing  with  mere 

f  han  one  government  of  f  ice; 

J.  Contract  disparity; 

4.  Contract  internal  inconsistency; 

f) .  Inordinate  requirements  imposed  but  s  em  i  -  v  i  s  t  L  1  e  t  .■Alt. 

multi-tier  references);  and  the 

6.  Attempt  to  control  data  product  separate  I  r  nil  *a.<k. 

( Ref .  1 4 : p .  40  ) 

I-  l  gore  7  ,  excerpted  from  the  lists  of  Data  Item  lie  s  c  i  i  p  t  ;  . ,  n  . 
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Figure  7.  List  of  Din's  Fxerpted  from  MIL-STD-480 
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;i  1  :  itary  training  and  rotation  do  not  provide. 


IV.  FA- 18  CUNF I GUKAT I  UN  MANAGEMENT  AND  CONTROL  ISSUED 


A.  OVERVIEW 

I' he  FA-18  Hornet.  represents  a  quantum  jump  in  the 
application  ot  advanced  technology  to  the  idea  of  a  truly 
versatile,  multirole,  carrier-based  tactical  aircraft 
designed  to  perform  both  fighter  and  attack  missions.  The 
program  has  been  a  considerable  source  of  controversy  and 
even  as  recently  as  1 ‘182  there  was  substantial  pressure  to 
terminate  it  in  favor  ot  other  solutions  to  the  operational 

requirement.  It  has  been  said  that  the  program  was  not 

terminated  more  as  a  result  ot  good  fortune  than  good 
management,  because  technical  development  problems,  parochial 
interests,  the  decreasing  priority  of  defense  spending  and 
adverse  economic  conditions  combined  to  produce  a  parti  «:u • 
latly  ho stile  environment  for  a  new  weapon  system  program, 
t  Re  I  .  1  it  :  p .  1  )  In  reality,  good  management  may  have  been  a 

key  element  in  keeping  the  program  alive. 

The  FA  18  was  destined  to  be  a  configuration  control 
: h  a  I  tenge  right  from  the  start.  Conceived  as  a  light  weight 
tighter  out  of  the  Navy’s  VEX  (Experimental  Carrier  E  t  g h  t e r  i 
Program,  a  derivative  of  the  aircraft  would  be  designed  to 
provide  air  to  ground  attack  capability,  changing  t.  fie  pro 
gram  designation  to  VE AX  (Experimental  Carrier  Attack 

Fighter;.  It  is  not  t.  lie  intent  ot  this  tfiesis  to  document 


/  V. 


No  aircraft  weapon  system  is  isolated  trom  the  impact  of  new 


weapons  and  capabilities  which  can  be  added  to  upgrade 
mission  capabilities.  The  state  of  the  art.  demonstrated  in 
the  FA-18  makes  it  highly  susceptible  to  change.  Consequent¬ 
ly,  change  management  has  become  an  imperative  requiring  a 

% 

more  disciplined  systematic  approach.  Present  configuration 
management  policies  and  procedures,  while  intricate  in  some 
respects,  don’t  go  far  enough  in  others. 

B.  CLASS  l  ECP  LOGISTICS  PLANNING 

Program  Management  is  often  referred  to  as  the  "manage¬ 
ment  of  change",  which  it  certainly  is  in  t.he  broadest 
sense.  However,  ail  too  often  this  broad  interpretation  of 
the  management  of  change  has  not  properly  included  change 
management.  In  this  more  limited  context,  change  management 
is  one  of  the  major  functions  of  configuration  management 
and  refers  to  the  control  of  engineering  changes  or  Engi¬ 
neering  Change  Proposals  (ECP' s  )  .  (Ref.  20:p.  1)  In  the  case 
of  Class  l  ECP ' s  a  more  accurate  terminology  might  be  ECP 
mana  gement . 

Within  the  FA-18  program,  ECP  management  is  coordinated 
by  the  program  management  of  I  ice  in  accordance  w i t h  current 
directives.  The  Assistant  Program  Manager  for  Logistics 
(APML),  under  the  auspices  of  NAVA  I R  code  AIR-04,  assumes 
the  responsibility  tor  reviewing  and  assessing  the  short 
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and  long  term  impact  of  »  fit?  HCP  on  each  I  LS  element.  A  go  or 
no  go  recommendation  is  made  based  on  this  suppor  t.ab  i  1  1  i  y 
evaluation.  A  supportabi I ity  profile  is  thus  established  tor 
the  Configuration  Item  i C l  >  .  Since  each  FA  -  18  is  considered 

a  Cl  lapart  from  subsystem  Cl’s  within  the  aircraft),  the 

% 

sup portability  profile  tor  the  different  airframe 

configurations,  known  as  "lot  numbers",  becomes  the  basis 
tor  logistics  support  in  the  post  production  environment. 
Logistics  support  during  the  production  phase  of  the 
acquisition  process  fal Is  on  support  activities  such  as  ASO 
and  NESO,  which  assume  engineering  cognizance  after  I  t  >0 . 
Prior  to  IUC,  the  support  activities  perform  logistics  plan¬ 
ning  using  a  process  entitled  Logistics  Support  Analysis 
l L  S A ) .  L  S  A  is  defined  as: 

.  .  .an  iterative  analytical  process  by  which  the  logistic 

support  necessary  for  a  new  system  is  identified  and  eva¬ 
luated.  LSA  constitutes  the  application  of  selected 
quantitative  methods  to  (1)  aid  in  the  initial  determina¬ 
tion  and  establishment  of  logistics  criteria  as  an  input 
to  system  design,  (2)  aid  in  the  evaluation  of  various 
design  alternatives,  (3)  aid  in  the  identification  and 
provisioning  of  logistic  support  elements,  and  14)  aid  in 
the  final  assessment  of  the  system  support  capability 
during  consumer  use.  LSA  is  a  design  analysis  tool 
employed  throughout  the  early  phases  of  system  development 
and  often  includes  the  maintenance  analysis,  life  cycle 
cost  analysis,  and  logistics  modeling.  (Ref.  21:p.  12) 

An  important  output  of  LSA  is  the  identification  of  and 

i u  s  t i f i cat  ion  for  logistic  support  resources:  spare/repair 

part,  types  and  quantities,  test  and  support  equipment,  per 

s  o  n  n  e I  quantities  and  skill  level  requirements,  and  so  on. 


With  this  kind  or  intorm.it.  iun  .*  v  a  1  i  a  b  I  t?  in 
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Since  *■  1 1  e  L  S  A  is  a  working  process  l'  o  r  the  support. 
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j‘.:i  lvities,  and  since  support  activities  do  not  become 
involved  in  the  E  C  P  process  until  after  the  tact,  logistics 
planning  for  any  ECP  is  always  a  tail  end  process  and  always 
lead  time  away.  Support  activities  such  as  NESO  would  rattier 
the  change  process  be  proactive  than  reactive.  If  logistics 
planning  could  be  started  earlier  in  the  ECP  process,  LSA 
parameters  could  be  modified  and  evaluated,  a  more  manage¬ 
able  transition  of  t  fie  supportability  profile  could  be 
of  tec  ted,  and  more  cost  effective  support  trade  off  options 
c  njld  be  made  avai  lable. 

While  those  ECP’s  that  were  essential  to  FA 'IB  program 
success  were  properly  recognized,  iustified  and  funded  in 
accordance  with  the  Configuration  Management  Plan  and  the 
:;t  i  r  i  I  of  M  I  L  STD  4  80  A ,  a  me  t  hod  of  integrating  the  LSA 
process  with  the  configuration  control  procedures  would 
provide  a  significant  en  ha  nee  me  n  t  to  overall  CM.  Within  t  tie 
H  A  - 1 8  program,  a  move  is  underway  to  do  exactly  that. 

:l.  THE  CLASS  II  EXPEDIENT 

C  lass  II  engineering  changes  take  place  almost.  e  x  o  I  u 
lively  w  i  t  ti  i  n  t  fie  confines  of  MC A  1 R .  In  chapter  111  *  he 
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Class  II  approval  process  was  delineated  tor  the  1  a  •.  M 
program.  Government  concurrence  tor  a  Class  II  rating,  w 
approval  for  a  minor  deviation  or  waiver  is  provided  by  the 
N  A  V  P  K  0  which  properly  resides  on  site  within  M  C  A  I  R  t  a  < :  i  i  1 

ties.  The  NAVPRu  provides  an  impressive  range  ot  oversight. 
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activities.  I'  h  e  N  A  V  P  R  L)  St.  L  ouis  organization  chart  is  pro 

sen  ted  in  Figure  10.  In  order  tor  the  NAVPRQ  to  deliver  the 
type  ot  oversight  specified  by  its  charter,  it.  must  actively 
and  effectively  interface  with  the  corporate  organization, 
structure  and  culture.  Engineering  cognizance  covers  a  broad 
technical  spectrum  and  requires  a  substantial  engineering 
start  to  keep  pace  with  the  number  and  type  or  Class  II 
changes  and  minor  deviations  and  waivers  submitted.  Toward 
this  task.  NAVPRU  engineers  have  typically  demonstrated 
high  degree  ot  talent.  However,  time  constraints  and  the 
very  nature  ol  their  charter  cause  them  to  view  a  potential 
change  more  for  functional  issues  rattier  than  CM  issues. 

Class  II  specifications  that  prescribe  the  submission  or 
a  proposed  cfiange  for  concurrence  in  classification,  leave 
the  presentation  format  to  the  discretion  ol  the  maou 
f  acturer.  The  FA-18  Configuration  Management  Plan  specifies 
the  MCAIR  change  documents  tu  be  utilized  tor  the  ‘‘lass  1  I 
process  (see  Figures  8  and  ‘I  )  .  Many  such  documents  aie 
reviewed  by  NAVPRU  engineers  daily  and  this  activity  i  T; 
prioritized  or  concentrated  i  ri  t  f i e  most  significant  items. 
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N>  » e'Ube  r  l'.l.’b,  mi  1  I  i  unii  Ml  do  I  I  .i  r  -j  and  mucti  I  i  me  had  been 
r  *■  n  t  in  an  effort  to  regain  <  out  rol  .  r  he  publication  a  i.d 
1  i  ‘  a  review  alone  involved  near  I  y  •ivXJO  drawl  ti|<s.  i>  i  gn  i  t  i  can  I 
i:sts  were  added  to  the  program  rather  t  ti  a  n  t  h  e  a  n  t  l  r  i  pa  t  e  d 


i  v  1  : ; -s  . 


A  si  i  m  i  I  a  r  situation  occurred  in  the  f-  A  IB  p  r  m  g  t  a  ni 


when  an  attempt,  was  made  to  break  out  very  expensive,  state 
t  the  art.  support  equipment  in  t  tie  name  ot  compel  i  t  ion,  to 
!  elp  induce  what,  was  thought,  to  be  excessive  developmental 
.  .  s  t  s  and  overall  program  costs.  The  results  o  t  t.tie 
'.Hire  till  ve  Test  I'  r  eg  ram  Set  <  TPS  )  Acquisition  Program  was  a 


'lies  C 


t  developmental  problems.  delivery  schedu I e  slips. 


i  1 1  ’  .  ■  r  t  a  ce  problems  and  cost  over  runs,  all  having  a 

..'ni  i  rant  impact  on  program  management .  In  tact,  the  I-  A  1 8 
■giain  Manager  ■  i '  M )  i  ists  'tie  following  F  A  1  8  program 
i  :■  t  act  s  as  attributable  diiect.ly  *o  the  competitive  TPS 

,  '  illative: 

i  r  eased  oveial  I  uprrjt :unal  s upper  t  t  lex i b l  I  lty 

i  ayi*d  implementation  o  I  Foreign  Military  Sales  <  F  M S  ) 

. :  o  m  m  i  t.  m  e  n  t 

Increased  interim  support  costs  U&MN  and  APN 

Precluded  identification  arid  execution  of  a  planned 
interim  support  progr am 

Exacerbated  spares  shortages 

Delayed  organic  IntnniU'lia'e  and  Depot  level  maintenance 
i .  e  i  a  y  e  d  support  nl  ,'.'i|.p  i  t  F  op  i  i  pine  n  t 


increased  reliance  .  j  i .  ml  uciui  m.i  i  ntciuna:  se  i 


Trie  tirst  competitive  IPS  contract  awarded  in  1983  took  1  8 
months  to  execute.  Costs  tor  the  competitive  TPS  endeavor  up 
to  1985  were  placed  at  82.2  million  dollars  and  98  million 
dollars  for  interim  support  costs  while  the  l'PS’s  were  being 

developed,  i  kef.  P.d)  The  PA  18  APML  had  this  to  say: 

% 

i '  •■■Htc.e  t  i  t  i  ve  procurement  ol  TPS’s  has  been  neither  timely 
nor  cost  effective.  Although  the  decision  to  compete  the 
PA-  18  TPS's  was  made  in  mid  CY-81,  not  a  single  production 
TPS  fiad  been  delivered  to  the  fleet  by  Harris  GSSD  or 
pel rv  (Hercules)  by  November  1986.  If  competitive 

procurement  is  to  be  applied  successful ly  in  the  procure¬ 
ment  oi  TPS’s,  it.  must  be  competed  through  the  prime 
contractor.  This  is  the  principle  lesson  learned  by  the 
PA  IB  community.  After  completion  of  the  development 
effort,  NAVA  I K  can  compete  the  recurring  or  do  a  first 
f  i  e  i  breakout  of  follow  on  procurements.  All  the  tools  of 
>  '  '  e  r  rt  a  t.  i  v  e  acquisition  must  be  in  place  before  initiating 
i  hi  r'dkout  action.  (Kef.24:p.2) 

Pi  e  mat  ure  breakout,  is  counter  productive.  Reasons  for  this 

a i e  primarily  management  and  availability  ot  data,  however, 

♦ ne  PM  states  that  an  overly  optimistic  initial  schedule 

tilled  to  t  u  I  I  y  account,  for  factors  such  as: 

i'  I  nar  i  y  defined  Automatic  Test  Equipment  (ATE) 

s  o 1  t ware  / hardware  speci f  icat ion, 

Availability  of  ATE, 

.  Instable  design  ot  several  prime  avionics. 

Non-availability  of  complete  technical  data  package 
(proprietary  da ta / comp  1  ex i t y ) , 

Non-a va liability  of  integration  assets  (units  under 

test-  UUT ’ s  )  , 

interface  problems  between  prime  avionics  and  TPS 
d e v e I npers, 

Add  l  I.  lurid  I  administrative  (contract)  delays  a  sum  •  i  at  m,| 
wMh  competitive  p  r  >  i  g  r  a  rn  , 
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-  Poor  contractor  per  I  urmance  (redesign  of  tea 

strategies).  (  K  e  l  .  d  > 

He  rurther  states  that  a  realistic  schedule  would  have 
a  I  1  owed  for: 

Recognition  and  planning  tor  a  realistic  interim  support 
per  1  o d , 

% 

Orderly  i  m  p  I  e  in  e  n  t  a  t  1  .  j  r  i  o  1  interim  support  workarounds, 

More  support  tradeoff  options  available  at  cost 
effective  price.  (Ret.  d  J  ) 

The  recommendations  made  by  the  FA- 18  PM  for  the  acquisition 

and  support  ot  support  equipment  are  worth  looking  at 

because  they  not  only  reemphasize  most  of  the  issues 

previously  discussed,  but  also  signify  an  awareness  that  if 

passed  on  to  future  program  managers  should  help  preclude  or 

at.  least  limit  a  recurrence  ot  the  breakout  problem: 

Review  the  acquisition  and  support  implementation  to 
ensure  (1)  a  comprehensive  systems  approach,  and  (8)  a 
corresponding  ma  na  g  emen  t.  /  o  r  gan  l  za  t  l  ona  1  structure. 

-  Plan  and  execute  the  plan. 

Provide  realistic  delivery  schedules  (recognize,  plan 
and  execute  interim  support,  program. 

[insure  availability  of  GFE  requirements  to  the 
developing  agencies  (data,  UUT’s,  SE,  etc). 

Ensure  effective  associate  contractor  agreements 
are  implemented  up  front. 

Ensure  future  support  equipment  development  contracts 
include  incentive  and  penalty  clauses  to  preclude/ 
minimize  major  schedul ing  deviations  or  technical  risk. 

Establish  effective  techniques  to  monitor  contractor 
performance. 


Include  provisions  to  efficiently  accommodate  changes 
into  support  equipments  and  UUT’s  as  a  result  of  ECP's. 

-  Support  of  ATE  during  integration  phase  must  be  fully 
funded  up  front  to  minimize  ATE  down  time. 

-  Breakout  cost  savings  must  include  cost  of  additional 
interim  support  during  the  interim  support.  period. 
(Ret.  23) 

% 

The  Navy  Program  Manager’s  Guide  preaches  prudence  when 
introducing  competition  during  or  just  prior  to  the  produc¬ 
tion  and  deployment  phase.  Experience  has  repeatedly  shown 
that  the  government’s  interests  are  best  served  when  the  PM 
takes  the  time  and  incurs  the  cost  necessary  to  assure  a 
demonstrated  compatibility  between  any  new  source  and  the 
design  disclosure  before  that  source  is  al lowed  to  manufac¬ 
ture  articles  tor  the  service  inventory.  The  PM  should 
realize  that  when  the  design  drawings,  processes,  proce¬ 
dures,  and  other  documents  necessary  for  the  transfer  of  t  fie 
production  of  a  sophisticated  piece  of  hardware  are  dupli 
rated  and  transferred  from  one  contractor  to  another,  there 
is  probably  more  knowledge  and  understanding  or  how  to 
produce  the  article  that  is  left  behind  in  the  minds  and 
hands  of  the  active  producer  than  is  obtained  in  the 
transferred  material.  Learning  curves  in  production  programs 
are  not  Idle  concepts.  They  are  facts  of  production  life 
and,  as  such,  must  be  reckoned  with.  (Ref.  7:p.  4-35) 
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E. 


SAFETY  AND  READINESS 


The  FA-18  made  its  first,  flight,  in  November,  19  78 .  Since 
that  time,  the  protect  has  achieved  fruition  as  FA- 18’s  are 
deployed  world  wide.  Maintenance  technicians  at  the 

Organizational ,  Intermediate  and  Depot  levels  of  maintenance 

% 

perform  preventive  and  corrective  maintenance  on  the  air 
craft,  its  WRA’s  and  related  SRA’s.  By  definition. 
Integrated  Logistic  Support  (ILS)  planning  has  its  focus  at 
this  level.  Indeed,  ILS  is  defined  as  a  management  function 
that: 

.  .  .provides  the  initial  planning,  funding  and  controls 

which  help  to  assure  that  the  ultimate  consumer  (or  user) 
wi  1  I  receive  a  system  that  wi  I  I  not  only  meet  performance 
requirements,  but  one  that  can  be  expeditiously  and 
economically  supported  throughout  its  programmed  life 
cycle.  A  major  objective  is  to  assure  the  integration  of 
t  f.e  various  elements  of  support  (i.e.,  test  and  support, 
equipment,  spare/repair  parts,  etc.).  (Ref.  21:p.  11-12) 

Any  break  in  the  intricate  management  chain  described 

previously  has  a  major  impact  on  the  support  of  the  aircraft 

and  its  systems.  This  is  especially  true  when  one  considers 

the  rapid  turn  around  times  required  to  operate  from  an 

ai  real  t.  carrier  where  missed  sorties  can  have  very  grave 

consequences. 

Configuration  management  and  control  manifests  itself  at 
the  maintenance  technician  (user)  level  in  the  form  of  a 
part  number  (P/N)  assigned  to  a  specific  repairable  or 
nonrepa i rab 1 e  item.  A  P/N  is  a  number  that  enables  one  item 


f  o  tie  distinguished  from  a  no  t  tier  part  numbered  item.  Wti-n 


t.  he 

part  number  is 

preceded  by  the 

design  ac  t  1  v 

i  t  y 

i  • 

i  s 

refer  red  to  as 

t  fie  ”  pa  r  t  i  den  t 

i  t  i ca  t i on" 

a  rid 

i  s 

t  fie 

primary  reference  to 

source  drawings 

and  s  p  e  c i  f  i 

c  a  t  i 

ions. 

1  t 

l  S  i 

imp.  o  r  t.  a  ri  t  t  o  note 

t  ha  t  while  t  fie 

pa  r  t  numbe  r 

has 

a  dii 

e<:t 

relationship  to  a  particular  design  activity,  t le  design 
activity  may  nut  be  the  manutacturer  of  the  configuration 
lttiiu.  This  presents  an  interesting  tracking  problem, 
especially  i n  the  case  of  Class  II  engineering  changes. 

Bv  definition,  H/N's  would  not  be  altered  for  a  Class  II 
hange  because  this  would  require  a  publication  change. 
According  to  M  I  L  -  £>TD  -  400 ,  any  publication  change  forces  an 
engineering  change  into  the  Class  I  ECP  category  (see 
Appendix  B).  The  relevant  question  is;  if  a  Class  II  change 
of  any  significance  has  been  authorized  (perhaps  when  it 
should  have  been  a  Class  I  ECP)  how  does  the  P'N. 
maintenance  publications  or  any  other  logistic  element  g  e  * 
modified  to  reflect  the  altered  parameters  a  mi  show  pn.ftn 
applicability?  This  question  is  of  special  concern  to  f  tie 
maintenance  technician  who  orders  a  part  from  a  maintenance 
manual  according  to  what  is  known  as  a  "usab I e - on  -  code " .  ' h~ 

useable-on-code  provides  the  technician  visibility  a  ,  t 
which  P/N  appli  es  to  the  particular  configuration  of  air 
craft,  WRA  or  5R A  he  is  working  on.  The  P/N  information  t  i  ■  an 
a 


Class  II  change  is  passed  to  NAVA1R  and  A  SO  via  a  !>•-  ;  1  g  i 


Change  Notice  (DCN).  [he  DCN  is  the  MIL  LID  !UU 
authorization  document,  tut  a  P/N  change.  When  ASO  receives  a 
DCN  it  will  update  the  ASCJ  data  tile.  Unfortunately,  trie 
information  stops  at  ASO  and  the  DCN  is  not  passed  to  the 

Nava  I  Aviation  Teuhn i ca I  Ser v i ces  h  ac 1  I  1  ty  ( NATSF )  to  upda  t  e 

% 

t  1 10  publications.  I' he  reason  tor  this  is  that  by  definition, 
a  Class  11  change  should  not  require  alterations  to 
publ ications. 

A  typical  scenario  is  one  in  which  the  technician  orders 
an  appropriate  part  specified  in  h 1 s  maintenance  manual  (in 
this  case  a  repairable).  When  the  order  is  received  by  the 
supply  organization  servicing  fits  area,  and  an  issue  cannot 
he  made,  the  request  is  forwarded  to  ASO  where  it.  is  cross 
referenced  with  the  ASO  data  base.  Occasionally,  the  A S 0 
data  base  will  alter  the  order  with  a  modified  P/N  based  on 
information  they  have  received  from  NAVAIR  via  the  DCN.  The 
modification  may  be  subtle  such  as  a  dash  number  change.  (n 
addition,  it  is  not  uncommon  for  the  ASO  item  manager  to  be 
in  direct  contact  with  the  prime  contractor  or  have  access 
to  a  contractor  data  base  usually  because  there  is  six 
months  to  a  year  time  delay  for  change  documentation  to  gut 
to  ASO.  The  MCA  I R  data  base  utilized  by  the  FA  IB  Weapon 
Sys ten  Manager  at  ASO  is  called  the  Technical  Requirements 
Inventory  Management  (TRIM)  System.  TRIM  allows  t  htt  i  ttm 
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i  id  i  t  ‘‘  i 


5  §kA*l**+ 


manager  to  plan  ahead  in  procuring  the?  latest  item  i  i  *  . i  i  :  • . 

implies  that  the  Navy  system  is  inadequate  and  -  ant.'  t 
provide  timely  information).  The  item  manager  will  then 
instigate  an  issue  or  the  most  up  to  date  item  with  the 

latest  appl i cable  dash  number.  The  technician  now  has  a 

% 

critical  decision  to  make  since  he  does  not.  have  v  i  ;  i  b  i  I  i  t  / 
ot  the  Class  1  I  document  ion  that  the  ASO  item  manager  has. 
The  technician  is  governed  by  h  1  s  publications  and  any 
deviations  from  his  publications  increases  his  liability. 
Consequently,  he  visualizes  a  safety  o  t  flight,  issue  in  t  he 
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culminates  in  i 


o'h  *  t  •  •  *  >  A 


breakdown  in  the  Navv  acun  isitu,n  economy  .  In.*  a  e  ^  *  i  i  •,  i  t  i  ,  ■, 
strategy  plays  a  ma  ior  rote  in  how  t  he  CM  iti  met.  u.*i  ,u  , 
lonieved.  While  the  strategy  selected  by  t  tie  Program  Manager 
CM)  will  introduce  many  sett  imposed  constraints,  through 

»>Joh  c.mcep  t  s  as  ruticur  rency  or  t.  he  implement  it  i  ori  .  j  I 

% 

t  *1  *  in  pe  t  1  *  1 1  >n  t  tuougti  breakout,  it  is  impel  ,<l  i  ;i*  t  ha  t 

*  t  M  •  o  n  .;  i  de  r  t  tie  strategy  l  mp.au  t  on  ton!  i  pitot  ion  Manage 
te  *  n  t  ■  i  n  1 1  orit  i  o  I  .  He  must  look  h e  y  r  i  ri d  I  r  I  e  <  o  m  p  '  a  i  .  a  ri  t 

•  ’  '  ,  1  *  j  *  1  •  ■  ■  n  u  i  •  i )  r  d  t,  y  ♦  tie  c:  I  or  I  rj  I  and  a  dm  inistr  j  »  i  •,  e  as 

:  *  t  .  .  •  r  '  M  i  r.e.,1  tun  *  e.l  t  hr  ough  contractual  s  t  i  p  i  j  I  a  t  l  o  n  s  , 

i  -  !  !  .  *  he  *  e.  t.n  i  a  i  management  aspect  ,  r  a  r  y  to 

.  !  •  ’  T  I  ,  a  I  i  1  'etnniocl  i  ‘  all  *  I  t  tie  Integrated  I . ,  g  i  s  t  |  .  ■  s 


1  h 
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:  •  i  .  !  '  •  *  r ,  •  g  i  .  I  <  ■  r 


.  •  1 


I  >  a 
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m  :  1  •  m >  ’  i  i  ,  r •  g  -  •  «  *  r  .,  t  :  '.it,  „  •  k  .  i  j  i  ■  l  t 


o  ns  i  1 1  e  r  1 1 , 


iNCLdS  I  i  ih 


effectively  controlled  the  product  baseline  fur  ill 
designated  FA-18  configuration  items.  The  following 
conclusions  are  stated  in  response  to  the  primary  and 
secondary  research  questions: 

1.  The  complexity  of  configuration  control  problems  have 
out  s  t  r i p  pad  the  present  system’s  ability  to  handle 
them.  The  present,  system  is  inadequate  and  unable  to 
capture  the  current  fast  paced,  high  technology 
environment.  Indeed,  changes  that  could  have  a 
substantial  impact  on  system  support ability  can  be 
made  with  alarming  speed.  The  proliferation  o f 

locally  developed  systems  designed  to  capture  the 
dynamic  environment,  of  CM  lack  overall  coordination, 
integration  and  s t anda r d i za t 1 o n . 

Given  t  fie  state  of  t  fie  art  in  terms  of  Computer 
Assisted  Design  (CAD)  and  Compu  er  Assisted 

Manufacturing  CAM),  it  is  likely  t  ha  t  p  r  1  va  t  e 

industry  has  a  better  grasp  on  technical  in  a  no  gemen  t  , 
especially  in  t  h  p  utilization  of  management 

i nr  or  mat  lor  systems  tor  tracking  a  technical  data 
1 1  s  i •  i  i  ne  . 

I  he  Program  Ma  tager  has  ultimate  responsibility  mu 
i'll  tmr  i  tv  tor  configuration  ina  na  g  omen  t  .  It  : 

h  juti  it'll,  however  ,  t  ha  t  he  ha  s  ;•»  jequa  t  e  *  u  n  !  .  >  :  u 

►  ■  *  i  >-  r  t  i  so  it  h  i  *t  disposal  to  perform  t  be  CM  tun  i  ■ 

I  r  i  gin  ,*  n  t  a  t  ion  of  t  tie  «ppi  oval  process,  ml  1e  I  >>  g  ,  •  , 

'  t  a  ’  rm  i  i  f  y  ,  p .  i  :  t  i  c  u  I  a  i  I  y  in  t  fie  area  of  T  i  ■  !  ! 

...  i  i  i  ng  change*  ,  sidesteps  t  tie  I , : ",  A  pieces  i  d 

r  s  i  o  1 1  •••;  ;u  ppo  r  t  a  b  i  I  i  t  v  i  s  sues  .  I  n  add  t  *  ;  on,  • 

1  ;  .  •  i  r  I  i  ne  o  t  '  M  do«*s  not  ha  ve  a  we  I  l  de  I  I  Hod  a  i  •  ••*  • 

»  - 1  i  f  i  .  A  fi  i  g  h  turn  over  rate  .  >  t  pe  t  sor.no  I  wit*  in 

.  .  •  i  >  'll .  o '  t  t  m  i  •  1 1 1 1  i  .  a  l  management  oxa.eilii’o,  t  * 

;  t  1 1  i  » •  in  . 

•  the  i  y  s  *  e  m  is  *  i  ■ .  mil  "i  ...  me  to  a  i  i  i  >  w  . .  i  t  .  n  i 

efficient  inliifn.i*  inn  I  l  >  w  .  Uhl  I  e  the  •  I  '  t 

"Acquisition  •  :  .  •  i  m  i  i  s  i  ; .  g  "  i  i(>  i  i  t*s  t  •  >  o'  I  i  t>  '  ' 
a  lour  V  of  tout  l,  t  •  •  i  i  i  r  e  tl  d  a  *  a  ,  lt,e  r  .  ■ . )  ,  i  •  .  ,n .  :  i 

tor  transfer  .1  i  i  n  [  *  •  1  .  ■  and  at:  or  it,.  I  .  ■  t  i  i  ,  ■  ,  ■  i 

i  .  b  u  ne  i  T  1 1 P  i  is  v  i  i  id  icd  I  i  Ite  I  v  to  inter:  i  t  v 
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B  .  It  is  not  likely  that  prime  contractors  or  second  and 
third  tier  vendors  circumvent  the  system  to  avoid  what 
they  perceive  as  bureaucratic  bottlenecks.  It  is 
likely,  however,  that  they  use  the  ambiguities  i  it  t  t,,-. 
system  to  avoid  the  additional  expense  oi  Class  1  Et'P 
justification  and  processing  whet  possible. 


RECOMMEND AT  1 ONS 


Based  o  n 

t.  he 

above 

conclusions. 

t.  f  i  e  foil; 

j  w  1  n  £ 

ecoinmendat  ions 

are 

made  : 

1.  Undertake 

a 

program 

to  identify 

and  coord 

i  na  t  e 

existing 

da  ta 

ba  se  s 

r  e 1 e van  t  to 

CM .  A  means  o  t 

l  nt.egrat.i 

ng 

pertinent 

inror ma  t i on 

and  making 

1 1. 

available  tor  all  DOD  Configuration  Manage*  *  should  be 
deve I  oped . 

Expedite  the  implementation  of  NALCOM I S  if  it  is  to  be 
the  ultimate  Configuration  Status  Accounting  tool. 
Implementation  should  include  provisions  for  up  line 
reporting  to  Functional  Wings,  Carrier  Air  Wings  and 
Type  Commanders. 


In  the  absence  or  a  coherent  DUO  CM  system,  Program 
Managers  should  u nder take  a  long  term  cost/be net  it 
analysis  as  to  the  purchase  or  a  CM  system  from  t  he 
pi i me  contractor  that  would  effectively  and 
efficiently  integrate  t  tie  technical  data  baseline  it 
'heir  specific  program  with  DUD  CM  systems. 


a.  Review  MIL  iiTD  ■  480  tor  ambiguities,  variability  and 
expediency  in  the  classification  of  engineering 
changes.  In  the  area  of  Class  II  changes,  pi  ovule 
specific  guidelines  tor  the  review  and  reporting  of 
Class  I  I  changes.  Reinforce  the  use  ot  (.'lass  I  E  P* 

It  may  be  passible  to  provide  some  middle  ground  1 , .  i 
Plant  Representatives  to  work  in  such  as  a  do  I  Ini 
ceiling  approval  authority  for  certain  Class  I  i  < ’ I  ’  s 
to  encourage  proper  reporting  of  changes  and  *  ■  >  help 
expedite  the  process. 


Provide  training  an!  establish  a  career  pa  t  h  i  ,  . 

professional  Cont  i  g  1 1  r  a  t  ion  Managers.  An  e  n  g i ne  e i  i  i , 
t  *  a  c  k  g  r  oi  ind  or  demons*:  •  '  e  d  expertise  in  t  e  c  fi  n  i  a  i 

engineering  manageme rit  shoo  I  d  tie  preferred  tot  u 
and  |  da  t  es  .  I  •  g  i  .  *  ,  t  i  a  i  n  i  n  g  t  •  i  ■  .  t 
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familiarization  of  1  La  and  the  LCA  process  should  also 
be  provided  to  government  engineers  tasked  with  the 
review  of'  engineering  changes. 

D.  RECOMMENDATIONS  HJR  FURTHER  RESEARCH 

i-  o  I  low  on  research  may  be  desired  in  the  fnl  lowing 
a  i  e  a  s  :  » 

• .  A  review  of  all  ongoing  Navy  and/or  DUO  acquisition 
.and  procurement  programs  to  identity  and  document  the 
many  different  approaches  to  CM  currently  in  use. 
Research  in  this  aiea  should  include  a  detailed 

assessment  of  Midi. 

Re  v  1  ew  1  n  dt?  tail  t  fie  NALCliM  1  C  modu  I  e  des  l  gned  to 
tssiime  t.  he  configuration  management,  control, 

i d  e ni  i  I  i cat  10 n  and  accounting  functions  to  determine 
if  it  will  be  capable  of  performing  CM  integration  and 
analysis  in  order  to  provide  the  critical 

supportabi  i  i  t  y  i  n  f  t  >  t  uia  t  ion. 

? .  Review  in  detail  all  instructions,  directives  and 

r.yuldt  u.ns,  in  an  effort  to  streamline  t  fie  c  ha  n  ge 
approval  process .  Make  recommendations  to  higher 
author  i  ty  regarding  r •  u  gam  cation  of  and  improvements 
r  o  V  fie  present  system. 

.  her  form  a  cost  /  bene  f  t  t  analysis  to  identify  t  tie 

'  i  idtjuf  t  s  of  a  g  o  v  e  i  nine  n  t  developed  CM  program  .is 
opposed  to  .line  developed  by  a  prime  cont  l  act  or  tor  a 
itid  |iii  weapun  system  acquisition. 
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APPENDIX  A 

REPRESENTATIVE  CONTRACTUAL  REE ERENCES 
t  Re  f .  S : p .  B  -  1  I 

POD  Directive  BUOO  .  1  .  "Acquisit.  inn  o  t  Major  !  'e  r  - n  . 
S v  3  t ems " 

I'h  i  s  'll  i  e  c  t  i  v e  e s  t  a  b  i  i  s  he  s  policy  lor  m a  ■ .  ,  i  1  >  ■ !  •  •  n  • 

system  acquisition  in  t  tie  Mi  I  l  tary  be  pa  r  t  me  n  ’  s  in 

% 

Defense  Agencies.  I' he  r  a  na  g  erne  n  t.  principles  :  n  'hi 
L'  :  i  ec:  t  i  ve  are  applicable  to  all  programs  ‘  in  a  i  ■ ;  r  i  r  i 
•  >  t  tiers  ‘  . 

DU  L>  Manual  4  U:u  .  J  M  .  "  S  t  a  rid  a  r  rl  i  s  a  t  i  n  n  P .  >  I  l  . .  i  ,  ■  ,  ,  I  <  > 

lures  and  Instructions" 

The  standardisation  provisions  o  !  this  in  a  e '  i  a  i  i  :  r  i 
to  1)1  ID  items  and  related  engineering  i  :  a  ■  t  i  .  »■  s  , 
processes,  ser  vtoes  and  documentation  w  h  :  "  ti  .uf  r  i  *  t 

!  nrirt  ions  ot  design,  development,  p  i  o  i  1 i 1  e  me  n  *  , 

it  uliii-t.  i  on,  .  n  s  pec  t  l  o  n  ,  supply,  maintenance  i  i  •  •  •  <  :  :  . 

; '  tia  p  t  e  r  V  ,  "Outline  at  Ear  m  and  I  ns  t  rue  t  i  rite,  to;  *  tn 
P  1  e  pa  r  a  t  1  o  n  O  1  .'fecit  I  I'dt  inns  and  Associated  ;  ■  '11 .  •  n  i  ' 

.  s  particularly  applicable  to  *  e  n t  it'.  : 

i  IcnU  t  iim'  mu  i  na  s  ■  u  c  h  as  it.  addresses  t  be  f  i  •  i  t  >  '  t 

t  Federal  and  Military  s  pec  i  t  i  ca  t  i  o  n  s  . 

e  d  “  i  a  i  Acquisition  Regulations  <  h  A  k  > 

The  single  nm  torn*  acquisition  i  *-■  g  o  i  i  *  i n  »  •  . 
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Drawing,. 

1  1 1 
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i*  r  ►* Pci  r 
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eng  1  11  e  e  r  1 

n  g 
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n  fcj  .ir'O 

r  » j  } '  j  l  res 

t  tie  a  o u u  i  s 

1  t 

ion  « )  f 

e  r  •  .  n i ■  t  • 

>  1 1  nun  e 

spec  l  *.  i  e 

d 

l  n  t  ♦-»  *> 

«le  vl  '  se 

f  i  •  pa  r  ed  in  u  ne  o  t  t  ti  i  E  n  :  in  s  .  Betti  ■  *  ■  i 
ins!  be  spec  if  i  ed  . 

M  I  L-S-83490,  "Spe.  I  t  l  .  a  '  ,  on.  a:  I  >  .  f 

Ttli  *  fpeci  I  leal  lull  fl  the  g  e'.e  I  t  I  I  I 

p  r  epar  1  ng  s  pec  i  f  i  c.  a  t  I  o  n  s  t  i  DUD  "  .mi"  ■  "  c  • 

types  and  toras  of  ope  .  t  .  at  tons  and  t'  „ 

usage  in  the  various  program  phases. 

M  '  :  TD  XXX,  "  C  i  n  t  I  '  1  I  i  I  :  ■  :  m  M  a  n  a  g  •  ■  in  •  '  *  1 

'  e  t  . .  n  .  e  Materiel  Item  "  'I'  He  Pot.  I  is tied 

’  t  s  ,  t  a  ri .  1  a  r  1  p  [  e  ,  .  f  '  ’ .  e  t .  «  ‘  :  .  u  n  T  •.  g  ■ ,  i  «  • 

II  i  ti.es  and  is  t  n  e  t  a  .  .  d  o  o  in  e  n  t  t  •  i 


implementing  a  .'on!  i  ,:ur,(l  ion  ni.iiij^aiHiit  j .  i  .  >• 

covers  the  geiierj  i  r  e q u 1  i  eme n  t  .  t  ■  r  < ; , '  i  >  t  . 

management  not  ..dvhiimI  t  n  t  he  other  ,  iaui  h  i.pe- 
detailed  mi  1  I  tdrv  s  t  a  nda  i  ■  J  s  .  It  ■  I  , .  i  •  .  r,  t  i  ;  n  i 
t  ions  of  configuration  management  t  ei  ns. 


!  L  -  S  T  D  lOO,  "  fc~  n  g  l  n  e  e  r  l  n  g  1  * :  a  w  i  n  g  I  ’  t  . < .  ■  t  i  e  ,  " 
rt.  is  s  t  a  n  I  a  r  .1  prescribes  pr  .n'e-ltji  «-  <  . ,  r  i  1  t 

a . .  t  *  •  ■  i  i  c  e  .1  for  I-  i  r  m  a  ml  h  r  m  1 1  iwimii  .« r..j  i  •  c 
t  i  •  t  -•  presale. 1  p  y  .  r  I  i  r  .'Mill  .»  a  prefer  lbej  b  V  Ml 


H  -  I  •  - 1  1 1  ’  .  "  ‘  I.ti*  it  >  at  i  .  i  n  Markup  it  ’  1  .  M  , 

1  :  ■  per  ’ 

'  >  •  ,1  r. .I a  t  1  *  at.  I  i  •■>  ties  f  he  :  t  e in  m.ii  i.  i  in’  r  -•  5  ;  i  :  -•  t 

'  i  .  lent  if  i.  at  i  .  ri  f .  ■  1 1  f'i  i  s  m  v,  as  i  riju  i  i  (..I  in  t  <j .  k  1  ,  g 
•  i  « •  |  n  ’  i.  .ut'.  ,i  .  i.-mt,  l  i  »s  ,  assemble.;,  'ini  t  >  . 

1 1 1  •  1  «  .  .  tr.er  item,  f  military  f't  lifer  t  v  i  e  qn  i  i  e  1  tv 

I  .  -  :  *  ' .  i  e.  I  g  n  i  t  !  •  >  r  i  t  pi  tun  -lei  l«|tjt  inns. 

M  I  i  e  ■  :  ,  ”  .  iM  ;  g  n  ;  a  *  ;  1  r  '  ■  •'  t  r  .  >  .  t  n  g  i  nee  ring  f 

*'t  m  y  .  *  •  i  -  ** 

—  *  *  "  i  n  i  t-e  -  p  r  . .  e  -i .  i :  s  ir  '  r 

•  1  •  I  t  •  l  a  I  "  g  «  n  .-fig  l  r.ppl  t  ng  fidti|(P  l  :  l 

'  n  .  ....  ...  1  .  ,  it  »  he  HI  e  111  e  ■  *  i  *  .  ! 

•  •  •  k  •  •  1  .  •  1  »  •  t-  •  r.  »•  t  >  .  .  r .  » 
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‘ «r»lor». 
l  '<•  I  Jtt  t  * 

•*  .-STD  «•  . 

•  n  t  <;  ,  ••  f  K  . 


MIL  LTD  4'JU,  "‘jpt-c  i  I  i,:  it  :  o  n  I'ract  i  cea" 

This  standard  so  •  s  !  ■  i  r  t  h  practices  loir  preparing, 
interpreting,  oti.ing  i  m>,  and  revising  program  peculiar 
specifications  prepared  by  or  tor  D(JD  components.  I  t 
es  tab  lishes  urutnim  specifications  practices  comparable 
to  the  engineering  drawing  practices  of  M I L  LTD  100. 

DD  Form  H.id  S,  "Contract  Pricing  Proposal  (Change 

■  l  I  !  !  " 

1  h  :  s  t  •  i  txi  provides  a  standard  t  o  i  in  a  t.  by  which  the  cun 

% 

t  r  a  ■  '  u  r  ■  uhm  i  t  s  to  Government  a  summary  of  incurred  a  rid 
»•  ■.  •  l  .ii  a  t  e  1  i  s  t  s  (and  at  t  a  c  he  d  supporting  inturmsl  imp 

-  1 1  :  i  a  t>  1  e  tor  detailed  review  arid  analysis. 

.  I  *  I-  (r  m  la.'  1 ,  "Pont  t  act  Da  t  a  Requirements  List." 

rh  i  a  t  •  i  m  provides  f  u  i  t  tie  listing  o  t  data  items 

;  i  red  *  ■  j  be  delivered  under  the  contract. 

.  ■  i  i  m  1  >i  tii,  "Research  and  Development  Planning 

:  j  m  id  a  :  ■«  " 

't]  ;  tun  provides  tor  a  uniform  format  for  initiating 
a  ii  reporting  information  needed  in  reviewing  and 

i  ;  ;  r  ,  v  i  a  L'L'P  research  and  development,  programs. 

.  i  Form  1  Gt>  <4  ,  "  Lia  t  a  Item  Description" 

1  .  ,  form  i e  s  i  : he  s  a  da  f  a  item  which  the  contractor  is 

•  '  e  .  i  v  e  r  to  t  tie  Go  v  t  ■  l  nine  n  t  . 

.  ■  ■  ;  •  ’  i  n  \  >  <  _  .  "  F. ng  v  nee  v  i  ns  Change  Proposals” 

:  ’  r  ■  ion  (p.vi  .Ins  a  r  •  i  in  p  r  e  tie  n  s  l  v  e  ,  standard  format  lor 
r  i  (  t  i  n  g  p  r  o  posed  engineering  changes  . 

i  •  iii  g  Kindt,  .ok  Ha  1.  "Federal  Lapp  I  y  Code  for  Manatee 

•  . . .  " 

•  ■  ■  F  -.?*•.  at  L  u  pf  ■  I  v  Code  :  •  *  t  Manufacturers  <  FSCM  )  is  a 
t i  i  g  system  of  numbers  assigned  to  establishments 

w '  i  i  ■ .  1 1  manufacture;  •  1 1  have  design  control  of  i  t.  m  s 

f  •  i p l  i  v  procured  by  agencies  of  tfie  Federal  Government 
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f'h  1  ('hock  list  13  *  o  he  used  t  ,  ■  •  i  a  3  • ;  i  !  /  ■*!'»»  i  ;  - :  .  •  •  . 

r  ■  1  .ii,  y  li.ti  lu.m>  specified  r  1 1  r  i  i  -  r  i  t  t  .  i  I  in  the  i  .  r  i  t  i  .  i  t 
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YES 
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trie  c  ha  n  g  e 

is  (’lass  11. 

YE.'. 

NO 

Are 

any  of  t  tie  factors 

1  1st  ed 
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u  */ 

at  tec 

ted  : 

■  . 

The  1 

1 1  tic  t  ion.il  or  al  located  eon!  i 

gui 
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t  i  on 

(contract  SPEC  1  FI  OAT 

1  1 J  N  fel¬ 

f  u  n 

c  - 

t.  t  o  n  a 

1  or  allocated  base  1 

ine)  . 

The 

product  e  o  n  f  i g  u  r  a  t  i on 

iitent  l 

t  1 

cl 
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as  contractually  spec 

it  ltf.1,  ( 
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ed  to  government 

act  lv  i  t 

l  f  ‘  .-5 

exc  luriin^  referenced  drawings. 

The  TECHNICAL  REUU  I  REMH  NTS  listed  below 
contained  in  the  product.  < -u  n  t  i  g  u  i  a  '  ion 
identification,  including  referenced 
drawings,  as  contractual  I  y  v;  p  e  :  i  t  i  a  d 
<or  as  applied  tn  G  o  v  e  r  n  m  •=  .•  n  t 

activities) : 

Performance  (outside  stated  t .  j  I  e  r  >  i  n  <  -  ■  )  . 

S  >  _  __  Reliability,  maintainability  ,  u 

:iui  v  i  v.m  i  1  i  t  y  (  o u  t  s  i  d e  s  t  <  t  ■  ■ . ) 

t  o  1  e  r  i ne e  )  . 

Wr  i  lit*  ,  b  a  I  a  ne  e  ,  moment  of  1  ne  r  *  i  a  . 

I  n  '  •  ■  i  !  i  i  •  'diri  r.ii’t  nr  i  St  i  < .  z  . 


